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ABSTRACT 


Thespurposes,.of« thisiwstudyhewasbhetwofoldscefirst,)\to 
replicate studies by several other authors which indicated 
that young primary schoolers (grades kindergarten and one) 
were handicapped by a "prcduction deficiency" (i.e., lack of 
the production of verbal lakels at the appropriate time to 
be rehearsed) which negatively effected their recalling 
ability; and second, toc determine whether it was this 
production deficiency alcne which resulted in the poor 
performance, or whether other factors, such as memory 


differences, accounted for some of the variance. 


One hundred and eighteen school children of grades 
kindergarten, one, three and four were shown sequences of 
three, four and five colors. After a fifteen second delay, 
they were asked to arrange colored response blocks in the 
Same order that the colors had been presented to then. The 
Subjects were classified as Producers or Non~-producers 
depending on whether or nct they produced and rehearsed the 
appropriate verbal labels, either during the stimulus 
presentation period or during the delay period. Half the 
Producers and half the Non-producers were then instructed to 
overtly rehearse the cclcr sequences. The other half of 
each group was given an interference task to be performed 
during the delay period which effectively prevented 
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rehearsal of the items. 


As predicted, it was found that the Producers recalled 
Significantly better than the Non-producers, but when the 
Non-producers were instructed to verbalize the labels at the 
appropriate time, their recall performance increased to that 
of the Producers. These results served as replicaticns of 
the previous findings. However, when rehearsal was 
prevented by the interference task, the Preducers'! 
performance did not decrease to the level of the Non- 
producers, which was expected if only a production 
deficiency differentiated the two groups. Rather, the 
Producers' performance dropped, but remained significantly 
higher than that of the Non-producers, indicating that 
memory differences and possibly other factors differentiated 
the groups as well. A suggestion was offered that 
production and memory deficits may simply be observable 
manifestations of an underlying encoding deficiency, and 
further research was suggested to investigate this 


possibility. 
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INTRODUCTION 


In recent years there has been a great deal of research 
focusing on the development of intellectual functioning in 
children. One aspect of this research has centered on the 
development of the child's memory processes and capacities. 
Flavell, Beach and Chinsky (1966), as well as other 
researchers (Kendler, 1963; Spiker, 1956), have observed 
that older grade school children (¢€.g., grades 3 and 4) who 
are asked to remember a sequence of items for later recall, 
spontaneously produce the labels for those items and 
rehearse them continuously during the delay period. Younger 
children (e.g., grades 1and kindergarten), however, tend 


not to produce the labels. 


The present study was designed to investigate further 
this so-called "production deficiency" in order to determine 
whether it is indeed the sole factor which differentiates 
the recall performance of the older from the younger 
children, Or whether there are other factors which 


contribute to the discrepancy as well. 


One of the earliest postulations of the existence of 
Stages in the development of the ability to use verbal 
labels as mediators was formulated by Kuenne (1946). She 
stated that: 


",..there are at least two developmental 
stages so far as the relation of verbal 
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responses to overt choice behavior is 
concerned. In the first the child is able 
to make differential verbal responses to 
appropriate aspects of the Situation but the 
verbalization does not control or influence 


his overt choice behavior. Later, such 
verbalizations gain control and dominate 
choice behavior." (p. 488) 


More recently, Kendler, Kendler and Wells (1960) suggested: 
"Another possibility is that there isa 
stage in human development in which verbal 
responses, though available, do not readily 
mediate between external stimuli and overt 
responses." (p.87) 

The interpretation of these verbal labels as being 
"mediating responses" between the stimulus presentation and 
the overt reponse was derived from the S-R literature of the 
Huitian tradition. A formal definition of the concept of 
“"nmediator"™ was undertaken by Kendler (1963). She stated 
that: 

"The mediator is a response, or series of 
responses, which intercede between the 


external stimulus and the overt response to 
provide stimulation that influences the 


eventual course One behavior. These 
responses may be overt, but they are usually 
assumed to be covert." (p.34) 


Kendler and Kendler (1967) also observed that mediators need 
not be synonymous with verbal labels, but most of the 


literature on this topic has dealt with verbalization. 


Further research on the use of mediators resulted in 
refinement of the "stages" of the development of this 


ADLIALT Ys Reese (1962) reviewed much of the literature on 
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3 
this guestion and suggested the term "mediational deficiency 
hypothesis" to describe the stage at which the child knows 
the verbal labels for the stimulus objects, but these names 
do not serve as mediators for his behavior. Kendler (1963) 
suggested that the development of mediational ability 
consisted of three stages: (1) Initially the child has no 
mediating response; (2) Verbal responseS can occur but 
either appear late in a learning task or do not "necessarily 
and readily mediate"; (3) verbal responses occur and mediate 


effectively. 


Studies by the Kendiers and their associates (Kendler & 
Kendler, 1959; Kendler, Kendler and Wells, 1960) appeared to 
corroborate this view of memory development. They observed 
that children of ages 3 and 4 years tended to respond ina 
non-mediating, direct S-R unit fashion, whereas children of 
ages 5 to 7 were nearly evenly split between those who were 
verbally mediating and those who were not. They concluded 
that increased maturity results in a higher proportion of 
children "whose performance is determined by some mediating 


system of responses." (p.36) 


All of this data pointed to a developmental increase in 
the use of verbal labels as mediators. However a 
controversy developed over the intermediate processes 
leading from the nearly complete lack of mediating responses 


to effective mediation. The term "mediational deficiency 


in 
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4 
hypothesis" was used by most of the investigators in 
discussions of this issue, but two distinct concepts were 
being represented by the same term. On the one hand, the 
findings of kKuenne (1946), Kendler et al. (1960), Luria 
(1961) and Kendler (1963) were interpreted as showing that 
in the intermediate stage, verbal responses may be elicited, 
but they fail to mediate the overt response. On the other 
hand, it was cbserved (Reese, 1962; Kendler & Kendler, 1962) 
that it is the elicitation of the verbal response which is 
lacking in the "mediationally deficient" children, and hence 
little can be concluded as to whether or not they possess a 
mediational deficiency. As Maccoby (1964) stated: 

"The question is, then, whether they simply 

fail to use the verbal labels which are 

presumably available to them, or whether 

they do use them, but for some reason the 

words do not serve to mediate the response." 

(Oe en 2a3) 

It should be noted that the lack of elicitation of the 
verbal response presupposes that some form of knowledge of 
the label is necessary but that this knowledge is not a 
sufficient condition for its elicitation as a mediator. 
Maccoby further suggested that "if experimental situations 
are arranged so that the relevant verbalizations will be 
elicited (Spiker, 1963; Kendler, 1963), they will mediate 
the, performance." .(p..,215) The, implication, is clear: that 


elicitation of an appropriate verbal label is a sufficient 


condition for mediation. to occur. 
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If knowledge of the verbal label is not sufficient for 
its elicitation, then how can the experimental situation be 
arranged so that the labels are produced? Reese (1962) 
concluded that if the elicitation of the verbal response is 
a voluntary process (i.e., the child produces it), such as 
rehearsal, then the intermediate stage of its development 
may Simply be that the child has not yet learned to utilize 
it. Instruction in the use of the process, therefore, 
Should produce beneficial results. If, however, it is an 
involuntary process, then Reese concluded that instruction 
Should have no effect. The voluntary alternative received 
Support from a study by Weir and Stevenson (1959), in which 
they found that instructions to verbalize resulted in more 
rapid! learning: Pytes (1932), Kurtz and” “Hoviand™ (1953); 


Spiker (1963) and Kendler (1963) reported similar findings. 


Flavell, Beach and Chinsky (1966) separated Maccoby's 
statement of the two aspects of mediation into two distinct 
developmental hypotheses. They restricted the name 
"mediational deficiency hypothesis" to the assertion that 
the younger child does spontaneously produce the potential 
verbal mediators at the appropriate time, just as the older 
child does, but for some reason these verbalizations do not 
serve to mediate the response. The second hypothesis--the 
“production deficiency hypothesis"--asserts that the younger 


child knows the relevant verbal labels (and in fact does 
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6 
produce them in certain situations), but in this particular 
task he does not produce them. Thus his performance and 
overt behavior would be apparently nonmediational in nature. 
The implication is that the child's deficiency lies not in 
an inability to utilize words he produces as mediators, but 
rather in the lack of verbalization of them at the 
appropriate time. It would not be surpising, then, that 


instructions to verbalize would cause an increase in 


performance, such as in the earlier mentioned studies. 


Flavell and his asscciates devised an ingenious series 
of experiments to test their dual-hypothesis theory. Using 
grade school children as Ss, Flavell, Beach and Chinsky 
(1966) pointed one-by-one to sequences of from two to five 
easily recognizable pictures. The children were then asked 
to recall the sequences by pointing to the pictures in the 
same order that they had been presented; recall was either 
immediate or followed an unfilled delay of 15 sec. Having 
unobtrusively recorded any instances of verbalization of the 
appropriate labels, they reported a significant increase in 
the production of verbalizations, both during the 
presentation and delay periods, from kindergarten through 
grade two and up to grade five. It was further established 
(Keeney, Cannizzo and Flavell, 1967; Daehler, Horowitz, 
Wynns and Flavell, 1969) that the producers (i.e., those who 


Spontaneously verbalized the appropriate labels) were able 
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to recall significantly more items than the non-producing 
Ss. Moreover, when Keeney, et al. instructed the non- 
producers to rehearse the labels cumulatively at the 
appropriate time, their recall performance increased to the 
level of the spontaneous producers. This indicated that the 
Ss who were production-deficient were not also mediationally 
deficient. Flavell and his associates concluded that it was 
Simply a production deficiency which accounted for the 


discrepancy in performance between the two groups. 


It is at least possible that other factors may 
differentiate these groups as well, but are confounded in 
the above studies. The possibility exists that the 
distinction between production-deficient and nondeficient 
subjects may incorporate cther factors. For example, the 
fact that the proportion of producers to non-producers 
increases with age, may well be a result of age-related 
improvements in memory. span. In Flavell's studies, the 
placement of an S$ into either category depends on whether or 
not he verbalized the presented stimuli in the same Sequence 
that they were shown to him. If memory span increases with 
age, then the younger subjects would be less likely to be 
able even to retain all the items (particularly as the 
number of items increases) in order to rehearse them. In 
fact, a study by Flavell, Friedrichs and Hoyt (1970) “°showed 


that the memory span of children of approximately the same 
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8 
ages as those used in the Flavell et al. (1966) study 
improved from 3.6 objects for kindergarteners to 5.5 for 
fourth graders. This discrepancy in memorial capacity could 
be relevant to the explanation of the differences in 
performance between the two groups. If the younger children 
were unable te retain the sequence, then rehearsal, and thus 


the encoding process, would suffer. 


Given that (1) older children are superior in the 
production of the relevant verbal mediators (Flavell, Beach 
and Chinsky, 1966) and that (2) the older chiidren also have 
a superior memory span (Flavell, Friedrichs and Hoyt, 1970), 
what role could these two factors play in this sort of task? 
One possibility is that the older children may not have been 
utilizing the full potential of the mediators to assist in 
retention, but rather were relying in part on their superior 
memorial capabilities. That is, since the older Ss_ could 
readily retain more items, those items required less 
rehearsal in order for them to be effectively recalled. 
Hence the full potential of the mediators was not required. 
When the non-producers were instructed to repeat the labels 
verbally, they were intensively rehearsing the items and 
thus compensating for their poorer memory capabilities. The 
net apparent performance cf the two groups could thus appear 
equal. On the other hand, if the producers were not 


utilizing their mediating capacity to its fullest extent, 
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then on instructions identical to those given to the non- 
producers, one would expect the performance of the producers 
to increase as well. This was not observed in the Keeney et 
a (1967) study. However, it may well be that the task 
was too easy for the older children. The sequences of items 
used in the Keeney et al. study were of lengths 3, 4 and 5, 
all of which are within the memory spans of the older 
children (Flavell et al. , 1970). Thus it may have been 
that the task was not challenging enough for the older 
children to have to utilize their superior memorial 
capacities to any extent. They could retain the items by 
Simple rehearsal (i.e., verbal production and repetition of 
the labels). Thus, when the non-producers were instructed 
to produce the labels, the performance of the two groups was 
identical because essentially the same mechanisms were being 


utilized by both. 


The present study was designed to investigate further 
the production deficiency hypothesis, and specifically to 
determine whether or not differences in performance on this 
type of task can be entirely accounted for in terms of a 
production deficiency, or whether differences in memorial 
capabilities account for some of the variance.! [Initially, 
1 Tt should be noted that throughout the present study, the 
logical distinction between mediational deficiencies and 


production deficiencies proposed by Flavell et al. (1966) 
is utilized. 
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10 
replication of the Keeney et al. (1967) study was 
undertaken, using kindergarten, first, third and fourth 
Gradersssasy, Ss. The instruction to verbalize the stimulus 
labels was manipulated in order to determine whether or not 
the non-producing Ss suffered only from a _e production 
deficiency. If so, then training in the overt verbalization 
of the mediators should result in an increase in the recall 
performance of the non-producing Ss_ to the level of the 


producers, as was the case in the Keeney et al. study. 


An additional manipulation was undertaken in order to 
determine if all the variance between the producers and the 
non-producers could be accounted for by the production 
deficiency hypothesis. It was reasoned that if a production 
deficiency was the only variable on which the producers and 
nonproducers differed, then denial of rehearsal for the 
producers (i.e., the prevention of repeated production of 
the mediators) should equalize the recall performance of the 
two groups. More precisely, interference with the rehearsal 
of the mediators should cause the producers! performance to 
drop to the same level as that of the non-producers. This 
follows if it is assumed that the production deficiency 
alone can account for the previous differences in 
performance. However, if the Flavell et al. (1970) findings 
are considered, then interference with rehearsal should 


increase the subjects' reliance on memory alone. Hence the 
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11 
older children (consisting primarily of producers) should 
suffer a decrement in performance, but their superior memory 
capabilities may enable them to recall at a higher level 


than their younger (and non-producing) counterparts. 


Several exploratory manipulations were used in order to 
investigate some secondary considerations. To study 
memorial differences between the two groups further, longer 
sequences of stimuli were used. The length of delay before 
recall was also manipulated (i.e., the length of time of 
interference was varied) in order to study some short-tern 
memory characteristics. These conditions, however, were of 
only secondary interest. 

HYPOTHESES 
The major hypotheses were: 

(1) As age level increases, there will be a 
corresponding increase in the number of subjects classified 
as producers. 

(2) Producers will recall correctly on significantly 
more trials than non-producers. 

(3) (a) When the non-producers are instructed to 
rehearse the appropriate verbal labels, their recall 
performance will increase to that of the producers. 

(b) When the producers are instructed to rehearse 
the appropriate verbal lakels, their recall performance will 


not differ from their performance prior to the instructions 


ae: ues 


” 
a2 — gee 
_ 
a 


- 


7 RL aopnved pr 


o? ‘gaia re — SAIIs duit; Lae Saree Lareyee 
tise at sane ieee these (zi aagssy =e a tia | 
saeant \tedsio’ SnfedS GUT <4) qanegai . one =f 12 inepeeee 
wagivs pates i> @ouns) ed: eee Oca" tiie ts Ce ceilidh oral 
te onl? te AGGeed oily), 9 -1!. berediginen ‘oars al” Shape 
petted Geew qehte ¢ THT OLS fhofe Ses cseyeasemeh 
fo o2be <aevsenl Mid!) fom went = cs $s 4cernfalt visdoe 
jules ooh ia. | 
aceon 
2340 Gevercyyd sorne ae 

« e@ ° iw> weeen' . ,Seeeuksanl” love, aoe oF FI YS 
bwdddebots Groote 4) wend) 29 Wi Sree ton!) Sel ocmeTIee 
7 .<sociiesy = 
eiiaindstenie ac “etme Ebdney adres cy inne Gy oS 
7 Jtenwinwg arn wet = jedi 
oo tarsosvass «28 eecereng>sim Se} ee fer . e. 
‘(wees unas Yedeees: deadey) etatigetqce ot: wenn 
a2 conbneobaheists Of Gasvraat itty aonezeRiey 


12 


(i.e., on the initial classification trials). 


Taken together, the above major hypotheses served as 
replications cof the previous findings of Flavell and his 
associates. Of primary interest in the present study, 
however, was whether the production deficiency hypothesis 
could account for the relative performance of the producers 
and non-producers when rehearsal is prevented. That “Ls; 
when rehearsal is prevented by the interpolation of another 
task between stimulus presentation and recall, one would 
expect according to the production deficiency hypothesis: 

(4) (a) that the non-producers! recall performance will 
not differ from their performance Qn, "che Inicial 
classification trials; 

(b) that the prcducers' recall performance will 
decrease to the same level as the non-producers'. 
Alternatively, if additional factors differentiate the 
producers from the non-preducers such as the memoryrspan 
findings of Flavell et al. (1970) indicate, then it would 
be expected: 

(b) that the preducers' recall performance will 
drop to ae level lower than their initial performance, but 
that this level will remain significantly higher than the 


performance of the non-producers. 
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METHOD 


The sampie consisted of a total of 118 public school 
Children: 34 kindergarteners, 25 first graders, 31 third 
graders and 27 fourth graders, with an approximately equal 
number of boys and girls in each grade. The mean and range 
of ages of the children in each grade were: K--68.1 mos., 
Lange “Gz-75 mos.; “First--c07o Fmos.,- range “/2-ST unos; 
THrco-—* 105.4 “NOs ., Lange’ 9i—110 mos.: Feurth=- 11652 nos., 
range 106-123 mos. The school from which the two older 
Samples were drawn was located in a generally middle income 
area, but the kindergarten and first grade schools were 
located in slightly lower income areas. The subjects were 
selected one at a time at random from their classrooms, with 
no attempt being made to match them on any variables other 


than grade level. 


A Kodak Carousel slide projector was used to display 
solidly colored transparencies onto a 5 1/2" X 11" HPI side 
projection screen. The duration for exposure of each color 
Was controlled by a circuit consisting “of a Model 335-s 


Hunter Photo Relay Amplifier and a Model 11-C Hunter timer. 
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A manual advance mechanism was also provided. 


The stimuli were 147 2" X 2" cardboard mounted slides 
of seven colors: red, green, blue, white, orange, purple and 
yellow. (Ease of identification and discriminability of 
these colors had been assured by pilot testing.) An 
approximately equal number of each color of slides was used, 
as they were arranged randomly in the required sequences 


(see Appendix I for the exact sequences utilized). 


Nine 1 1/2" X 1 1/2" X 1/2" colored wooden response 
blocks (one of each of the stimuli colors plus one black and 
one brown) were randomly arranged in front of the subject 
and then covered by a piece of cardboard so that no cues 
would be available to the Ss during presentation of the 
stimuli. Another identical set of blocks was used by the 
experimenter to clarify the instructions given. These were 
then removed _fromesight., ,Thirty-two.2.1/2"_X% 2.3/2" cards 
with pactures “of*faurliar objects Ple.g=., ball, carrot, 
pants, fish, etc.) mounted on them were utilized in the 
interference task for the kindergarten and first graders. 
Seven 3" xX 5" filing cards with a number between 10-100 
inscribed on them were used in the interference task for the 
third and fourth graders (pilot work and feedback from the 
Ss had established the similarity of these tasks for their 


respective age groups). 
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In addition, a stopwatch was used to time the delay 
periods between stimulus presentation and response, and 
Smartie candies were used to maintain the Subject's 


interest in the task. 


Procedure 


Each S$ was brought into the room and seated across the 
table from E. On the table were the colored response blocks 
arranged randomly but covered. Slightly to S's left of the 


blocks was the side projection screen, and on his right was 


a large box with the timer, projector, photo relay, etc. 


Base or Initial Classification E asked §$ his 
or her name and then said, “How would you like to play some 
games with me? If you try really hard and do the best that 


you can, then you can win some Smarties. In fact, you can 


have a couple now if you'd like ( E gives S two Smarties). 


"T'm going to show ycu some colors, and then after a 
little while, ask you to remember them. Do you know your 
colors very well? Can you tell me what the names of these 
colors are? (One slide of each color is projected until S$ 
identifies it). Now how about these? (The cardboard sheet 
is removed from the colored blocks and S$ identifies the 


blocks in any order.) Very good! 


"Now what I'd like you to do is to watch the screen and 
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remember the colors in the same order that I show them to 
you. For example, mayke I'll show you purple then orange 
then green. Then you have to wait for a little while. Then 
I'll ask you to show me those colors in that same order, 
Etke- this. ( E uncovers blocks and arranges them in a 
sequence from S's left to right: purple, orange, green. 
Then E returns those blocks to the others and covers then.) 


Now what did I just show you? (Uncovers S's blocks and 


i122) 


arranges them in the same order. If S can't remember, 


ta 


covers up S's blocks and let's him see the sequence in front 
of EB again. . This, continues. .until. .S .responds, correctly.) 
That's really good! Ncw do you want to try some practice 
slides? Watch the screen! (A sequence of three colors is 
shown at 5 secs. per colcr.) Now show me what you saw. (E 
uncovers S's blocks and S arranges them in the same sequrnce 
thate he saw then, from, left.to tight... li Seis incorrect; .2 
EBepeatspthe practice trial using the» same, ,colors.),, Very 
good! And that's how you win Smarties. (E gives Sa 


Smartie.) Pretty easy, isn't it?" 


"Now sometimes there'll be more _ than 3 colors; 
sometimes there will be 4 or 5. And I'm always going to 
have you wait a little while after I show you the colors, 
before you show me what you saw. I have a clock here to 
time 15 sec., so don't show me what you saw until I take the 


cardboard (cover on the blocks) away. OK? Are you ready to 
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Each S was then given two blocks of trials. Each block 
consisted of a sequence of 3, 4 and 5 trials in that order. 
Colors were arranged randcmly within each sequence by means 
of a random numbers table, except that no color could occur 
twice within any sequence. Each color was presented for 
five secs. and then the next color (or opaque slide to 
denote the end of a sequence) followed immediately. A delay 


or” 15" secs. then ensued ktLefore recall. 


During the stimulus presentation and delay period, E 
observed S for lip movements and/or vocalizations which 
could positively be identified as cumulative rehearsal of 
the stimuli. Cumulative rehearsal of a sequence such as 
blue, green and red consisted of repeating "blue, blue, 
blue" while the first stimulus was presented; then “blue, 
green, blue, green, blue, green,..."while the second was 
presented; and finally "blue, green, red, blue, green, 
red,..."' during the final exposure. Rehearsal of this type 
was recorded both during the presentation of the stimuli and 
during the delay period. (In a pilot study a lip-reader was 
employed to do a reliability check on E's ability to detect 
the lip movements. There was complete agreement on every 
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S'S response blocks was removed and S$ was asked to arrange 
the colors in the same order as they had appeared. 
Regardless of S's respense he was congratulated and was 
given a Smartie. The blocks were rearranged randomly and 
were covered, and the next trial began. S was always told 


he was doing well, whether in fact he was or not. 


Approximately half way through the base ccndition 
(i.e., at the end of the first block of trials) S was asked 
how he was remembering the sequences, and if he had a 
"trick" to help him remember the colors so well. On the 
basis of the observaticn of overt lip movements and 
verbalization, plus the S's own reports, he was classified 
as a Producer (P) if he cumulatively rehearsed the sequences 
on more than one trial (either during stimulus presentation 
or during the delay) or if he reported having done so 
covertly. It was assumed that at S could report such 
cumulative rehearsal, then it was being done in such a 
fashion that E's gross detection procedure could not pick it 
up. The S was classified as a Non-producer (NP) if he 
cumulatively rehearsed on zero or one trial, and did not 


report having covertly rehearsed. 


In the case of the kindergarten Ss, it was cbserved 
that the task was taking too long and asa result the 
children were becoming fatigued and losing interest. After 


the first seven Ss were tested, it was thus necessary to 
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Shorten the Base condition to one block of trials. All 
succeeding conditions remained the same. Classification as 
a P or NP was thus based on one block of trials for these 


ss, as well as on their reports. 


Following the Base trials, Ss within each 
classification (P or NP) were assigned alternately to either 


the Teaching (T) or the Interpolated Task (IT) condition. 


Teaching Condition (1). Following the Base trials, Ss 
who were assigned to this condition were told that the 
procedure was going to change, but only a little. They were 
told that the colors were going to be presented exactly as 
before, but now they were to say each color out lcuwd over 
and over again until the next color appeared. Then they 
were to repeat both of them in order. This cumulative 
rehearsal was to continue beyond the appearance of the last 
color, through the delay period. An example was performed 
by E, using the colored biocks, until S was certain of the 
instructions. Two blocks of trials then ensued, with E 
prompting S to continue rehearsing if necessary. A delay of 
15 secs. followed each sequence of colors, after which §S 
was asked to recall the colors. Recall procedure was 
exactly the same as in the Base condition with $ being given 


a Smartie after each response. 


Interpolated Task (I1). Following the Base trials, Ss 
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who were assigned to this condition were told that there was 
going to be a change in precedure. They were told that the 
colors were gcing to appear just as before, but instead of 
Simply waiting 15 sec. before they had to recall the 
colors, they were going tc do something. For grades K and 
1, Ss were shown the stack of picture-cards with familiar 
objects mounted on them. They were told that as soon as the 
last color disappeared from the screen, they would be given 
a stack of the cards to go through as fast as possible, 
naming the objects as they went. They were encouraged to go 
as fast as they could and were told that the number cf cards 
that they named would be counted and recorded. E 


demonstrated to S what he was to do until he understcod. 


The third and fourth graders were told that after the 
last color disappeared, they would be given a card with a 
number on it. They were to say the number out loud and 
begin counting forward by three's (e.g., 48, 51, 54, etc.). 
E demonstrated with a sample card. They were encouraged to 
count as quickly as possible and were told that E would 


record the highest number they attained. 


These tasks were performed during the 15 sec. delay 
period following which EF told $ to stop, removed the cards 
and asked S$ to recall the colors in the same order 
presented. As in the base condition, each child was given 


as much time as he needed to recall. 
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At the end of each trial E reshuffled the younger S's 
cards into the deck and set aside a stack of about 20 for 
the next trial. (On each trial Ss usually named less than a 
third of the thirty-two cards, so on each successive trial ts] 
mostly saw cards which he had not seen the preceding trial.) 
In the case of the older children, the numbered card was set 
aside and not re-used for that S. The recall procedure was 
the same as in the Base condition, with a Smartie being 
given after each trial. two, "blocks, “of trials were 


administered te each S. 


Following either the T or the IT condition (depending 
on which he had been assigned to), S was thanked for having 
played the game and was told that he had done so well that 
he had earned himself a ccuple of extra Smarties. E asked S$ 
if he thought one part of the game was any eaSier or harder 
than the other, and then S§ returned to his classroom after 


asking questions he might have had. 


Throughout the experiment, no attempt was made to 
conceal the recording cf Ss' responses, as the response 
sheet was upside down to § and responses were coded as they 
were recorded. Very few Ss expressed any interest 


whatsoever in the response sheets. 
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RESULTS 


The results of eleven SS (seven kindergarteners, three 
first graders, and one third grader) were discarded due to 
inabilities to perform the task. Most of the discards 
resulted from apparent color blindness or, particularly in 
the case of the kindergarteners, a lack of knowledge of the 
colors. Two children were behavioral problems and another 
waS a recent arrival in the country and had not yet mastered 
the English language. Finally, two of the kindergarten Ss 
Simply lost interest due to the length of the task (these Ss 
were tested prior to the shortening of the Base condition to 


one block of trials). 


As predicted in the first hypothesis, it was found that 
the number of subjects classified as Producers was directly 
related to the age level cf the subjects (see Figure 1). 
The increase was Significant between grades one and three 
(X2 using Yates correction = 18.9, df = 1, p<.001) but was 
not significant between grades K and one (X? using Yates 
correction<1.0, df = 1, p>.25). A ceiling appeared to have 
been reached sometime during or before grade three. fhus, 
earlier findings (e.g., Flavell et al. , 1966) relating to 


the first hypothesis were successfully replicated. 


The mean proportion of trials on which correct recall 


was obtained for each condition across all grade levels 
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24 
appears in Table 1. It should be noted that there were no 
Non-producers in grades three and four. Correct recall was 
considered to have occurred if Ss successfully arranged the 
colored blocks in front of him in the same sequence that 
they had appeared previously. Proportion YoE trials, correct 
was used to facilitate computations since some of the Ss in 
the kindergarten level were administered two blocks of 
trials, and some were only given one. The proportions were 
calculated as no. of correct trials/max. possible no. of 
correct trials. In order to determine whether there was a 
developmental trend for higher recall within the P or the NP 
groups, or whether there was no variation within each 
category, several one-way Analyses of Variance were 
performed.? No variation within the groups was found (see 
Table 2), indicating that the grade level of S does not 
siguifican:ly) affect “Ss ability) to “perform has Gedsk 
correctly; rather the salient variable in terms of 
predicting performance on this task is whether the child is 
a Producer or not. It should be noted that the only 
condition in which a grade level variable approached 


Significance was the fT condition within the NP group (F = 


2 In these analyses and in all those following, computations 
were performed on the arcsin transformed data in order to 
compensate for the non-independence of means and variances 
which occurs in data consisting of proportions. The means 
reported in the tables, etc. are the untransformed 
proportions. The statistical results, however, are those 
performed on the transformations. 
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a.2t,; Gf = 1, p=.107).. This tendency towards significance 
may be due to the results of the kindergarten Ss in this 
group. Some of them had to be prodded often to continue 
rehearsal at the appropriate times. Most of these Ss seemed 
to be having difficulty remembering the stimuli even after 
they had just rehearsed them cnce and were to repeat then 
again. This became increasingly true as the number of 
stimuli to be retained increased. Unfortunately no 
kindergarten Producers were placed in the T condition (due 
to the small N) and hence no direct comparisons can be made 
with them. Since grade level was shown to be an irrelevant 
variable, Table 1 was collapsed across grades to form Table 
ele As predicted in the second hypothesis, Producers were 
found to have correctly recalled on significantly more 
trials than the Non-preducers in the Base condition (F = 
tuo 256, a£°= 1,72, p<-001). ft is pessible that “tne sabove 
F-value may have been inflated beyond its true value. For 
example, a case could be made that since there were no grade 
three's or four's in the Non-producing group, their results 
served to increase significantly the mean of the Producers 
(80.6; see Table 3) disproportionately over the Non- 
producers. This may be true particularly of the grade four 
results (90.6; see Table 1). To test this possibility the 
Analysis of Variance on the Base condition was recalculated 
without the fourth graders, and was found still to be highly 


Significant (F = 110.49, df = 1.55, p<-001). Similarly, 
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when the third as well as the fourth grade results were 
eliminated, the differences remained as before (F = 92.04, 
df = 1,35, p<.001). A summary of the analyses between these 
conditions and the others with and without the third and 


fourth graders appears in Table 4. 


When the Non-producers were instructed to produce the 
verbal labels at the appropriate time, their performance 
increased significantly from a mean of 14.4% to 74.5% (t = 
7-9t, Giy-— 15, p<.001). in the Gase of tthe Preducers, their 
performance increased from a mean of 80.6% to 88.1% but this 
TECremMent WaS Hot significant 7(t = 1.29, di = 49, p>-20) « 
Thus, hypothesis 3 (b) was supported. However, contrary to 
expectation, the Non-producers performance, while 
Significantly increased, was still less than that of their 
Producing counterparts (F = 4.44, d£ = 1,36, p<.05). AS in 
the Base condition, the analysis was recomputed first 
without the fourth graders. The result was that the 
performance of the Non-preducers and the Producers no longer 
dettercim (Ff —“t.1T!, af = tl, 20, pr.25)~« (Sinilarly, when the 
third graders' results were dropped, the hypothesis was 
again supported (F = 0.97, d£ = 1,18, p>.25). It appears, 
then, that the remaining difference in performance between 
the P and NP groups in the T condition can be accounted for 
primarily by the fourth graders' performance (mean — S328 )r4 


However, if the means within the T condition are examined 
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(see Table 1), it does not appear that the mean for the 
grade fours is that dissonant from the others. If one 
conSiders the mean for the kindergarten Non-producers (68.3) 
it is evident that their perfcrmance is somewhat less than 
all the other groups. in gfactegils ebheseanalysis.sis 
recalculated using all the. data. except. that of the 
kindergarteners, then the difference between the F and NP 
groups ,becomes negligible »{Fj= 0440j;5 dfixe= 61¢26,e0R2225) « 
Previous comments about these S's memorial capacities also 
applies in this case, as well as the possibility that they 
are encumbered by a mediationa deficiency as well as a 
production deficiency. These possibilites will be discussed 


in greater detail below. 


The above results successfully replicated the findings 
of Flavell et al. (1966) and Keeney et al. (1967) with the 
exception of the kindergarteners in the T condition and, 
hence, may be interpreted as supportive of the production 
deficiency hypothesis. When rehearsal during the delay 
period (intratrial interval) was prevented by the 
interpclation of the naming or counting task, performance 
for both the F and the NP groups was found to decrease from 
each group's respective Base trials performance. The 
decrement in the NP group's performance (14.4 to 5.2) was 
found to be significant at the .05 level (t = 2235 ¢ 2f°=911; 


p<.05). This decrease cannot be accounted for by the 
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theory, in that it was assumed in the production deficiency 
hypothesis that the NP Ss_ were Simply not producing the 
verbal labels at the appropriate time and hence these labels 
could not mediate the response. Thus, interference with the 
production cf the labels should have resulted in no change. 

if it were the case that-& incorrectly identified several 
P's as NP‘'s, then the decrease in this group's mean 
performance cculd be accounted for in the same manner as 
that of the P group below. A subject-by-subject inspection 
of the data was undertaken to investigate this posssibility. 
tC Was expected that if several Ss were incorrectly 
identified, then the observed decrement in this group's 
performance cculd be accounted for by decrements in these 
few Ss performance, while the remaining SS would remain 
unchanged. This was not the case, however, as the 
performance of over half the Ss (seven) was found to have 
decreased. Of the remaining six Ss, five of them showed no 
change and cne increased. It is important to note that of 
the five Ss whose performance did not change, all but one 
had achieved scores of 0 correct on the Base trials: hence 
their performance could nct have decreased. The other S§ 
whose performance did not change had achieved a Base score 
of 1. Evidently the majority of the NP's were benefitting 
from some sort of facilitation which was deprived them in 
the IT condition. One can only speculate as to what sort of 


facilitation was occurring. It is at least possible that 
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32 
short-term memory faculties could have been involved, since 
presumably it is this storage system which is disrupted by 
this sort of interference task. However, other alternatives 


could be proposed as well, and further research is needed to 


investigate this phenomencn. 


The decrease in performance on the IT task for the P 
group was of prime interest and was found to be highly 
Significant) (+ = 9.92,, df “= 20, p<. 001s as predicted. 
Furthermore, while the decrement was considerable, the 
performance cf the P group was nonetheless found to have 
remained superior to that of the NP group (mean NP = 5.2; 
Bean sPea- 626.5 p08, 10s26;7 edt e= «1, 3aggn<-CCherecansistent 
with the previous procedure, the analysis was recalculated, 
deleting the results of the grade fours. The results were 
still significant (F = 5.74, d£ = 1,25, p<.05), but when the 
third grade data was omitted the difference became 
gneroniticantes(E:, =p2.10,—0f =pbaiSpepe- iC). aingattenpting 
to determine the reason for the inordinately low mean for 
the P grade ones, it was found that both of these Ss had 
been classified as P's on the basis of apparently producing 
the verbal labels on exactly two trials. Since the 
criterion for being classified as a P consisted of observing 
productions on more than cne trial, they were included in 
the P group. Their reports on how they remembered were 


similarly not unequivocal, so it may quite possibly ke that 
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these two Ss were at a transition point between being NP‘'s 
and P's, and thus the appropriate verbalizations were 
perhaps being elicited only occasionally. It may well be 
that their performance is more similar to that of the Non- 
producers and in fact this appears to be the case. When the 
analysis is performed utilizing all the data except that for 
the grade one Producers, the difference is highly 
siguificant e(r*=-Tlst;, df ="173 V7 *p<.001p2” Rhenithe Vfourer 
graders are also eliminated the difference remains (F'= 


Bie er dee=4 1.2378 p< 805). 


A final comparison was made between the Producers! IT 
mean and the Non-producers Base mean. According to the 
theory, Since the NP Basé score waS expected to remain 
unchanged from their Base score, it had been predicted that 
the Producers! IT score would remain significantly greater 
than the expected Non-producers' Base/IT score. The 
difference between the means (Producers IT = 26.5, Non- 
producers Base = 14.4) was as predicted (t = 2.24, df = 20, 
p<.025, one-tailed test; p<.05, two-tailed test). The above 
results clearly support the final, alternative hypothesis 
and it can thus be concluded that there are other factors 
differentiating the two groups then Simply a production 


deficiency. 


A post hoc analysis was performed on the data in order 


to compare the mean maximum length of stimuli successfully 
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34 
recalled by each subgrcup of Ss. Each S Was assigned a 
value of 3, 4, or 5 per condition depending on the longest 
sequence which was successfully recalled by that Ss. If Ss 
failed to successfully recall any sequence within that 
condition, an arbitrary value of 2 was assigned.3 The mean 
values per conditicn appear in Table 5. Comparison of these 
values with those in Table 3 indicates the same general 
trend in performance. tMhe results of the analysis of this 
data lends itself to even more unequivocal support of the 
hypotheses. The mean maximum length of colors recalled by 
Ss in the NP condition was found to be significantly less 
than @that” of ~56 in . the.) cotdi tion (t = 18.37 ,,dt = 25, 
p<.001). In the teaching condition, performance for the P's 
did not change (t = 1.48, df = 19, p>.10), whereas the NP's 
were found to have been able to recall significantly longer 
Sequences (t = 11.70, df = 45, p<.001). Moreover, as 
predicted, no difference was found between the twe groups (P 
and NP) after the teaching instructions had been given (t = 
Neots di = 15, .p>. 10). In “the: ZY ‘condition, the (NP%s 
performance was found to have remained unchanged from the 
Base condition (t = 1.27, d£ = 41, p>.20) as predicted. 
However, aS predicted in the alternative hypothesis, the P's 


3 It was felt that the assignment of a two to these Ss would 
least bias the data in these conditions. It was further 
reasoned that there was no evidence to conclude that these 
Ss could not in fact have been able to respond correctly for 


lengths of two stimuli. 
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Table 5 


Mean Maximum Sequences Length Recalled by Producers and 


Non-Producers Across Conditions® 
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Non-Producers Producers 


Base 239 4.8 
Teach 47 4.9 
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"a value of 2 was arbitrarily assigned to any S who failed 
to recall any sequence whatsoever. 
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mean maximum length successfully recalled was found not only 
to have decreased Significantly from the Base condition (t = 
4.88, aL = 20, p<.001), but also to have remained 
Significantly higher than that of the NP'ts {to= 4,10, -at-= 
11, p<.01).* These results are in clear agreement with the 


previous findings of this study and those of Flavell et aa. 


and Keeney et al. 


A somewhat tangential, but nonetheless important issue 
regearding the possible biasing effects of the different 
samples from which Ss were drawn, as well as the change in 
procedure necessitated ky the kindergarten Ss should be 
considered. The fact that the kindergarten and first grade 
Samples were drawn from lower income areas than that of the 
two older samples was not seen as having biased the results. 
The major effect this sampling differential would have on 
the data would be concerning the number of children 
classified as P's or NP's (e.g., perhaps the children drawn 
from the two older samples are brighter, etc.). Although 
this may have been the case (as may be indicated by the fact 
that a ceiling was reached in the present study before the 
grade three level whereas Flavell et al. found Non- 


producers even in grade five), the number of Producers and 


ee ce 


4 For the sake of consistency, a comparison was also made as 
before between the P's IT score and the NP's Base score. 
The difference remained significant (t = 2.60, df = 50, 
paeOZ): « 
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Non-producers, per se, were not of Significant sinterest: 
Rather, differences between these groups were the prime 


considerations. 


Of more direct interest are the possible effects of the 
change in procedure wherein the majority of the kindergarten 
children were initially classified on the basis of one block 
of trials as opposed tc two. Since Ss were classified as 
P's or NP*s on the basis cf whether or not they verbalized 
the appropriate mediators on more than one trial (or 
reported having done sc), then any effect caused by 
decreasing the number of trials in this condition should be 
in the direction of decreasing the number of Ss classified 
as P's. That is, there would tend to be some P's classified 
incorrectly as NP's. Hence the scores of the kindergarten 
NP's would be generally higher than if the group consisted 
entirely of actual NP's, thus tending to minimize any 
differences between the P's and the NP's. This precedural 
Variable does not appear to have influenced the data, 
however. The results of the present study agree precisely 
With those. of the Flavell et al. study. in the former, 
only two kindergarteners were classified as P's, while 17 
were classified as NP's; in the latter two were classified 
as P's while 18 were classified as NP's, As indicated above, 
if the NP group contained some Producers, then one would 


expect their mean performance to be Superior to a group 
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consisting solely of NP's. This did not appear to have 
happened, as not only is the mean for the kinderagarten NP's 
not significantly different from the grade one's (see Table 
2), but the direction of the difference is the opposite of 
what would be expected. Moreover on examination of the mean 
maximum Sequence lengths successfully recalled, it was found 
that the majority of the kindergarten NP's (ten) were unable 
to recall even the shcrtest sequences, another six could 
recall only the shortest cnes, and only one could recall any 
sequence of length four. However, ail the Producers in 
kindergarten and grade one, as well as those in grades three 
and four, recalled sequences of at least length 4, and the 


majority could recall those of length 5. 


A final point concerns the possible effects of 
differing amounts of retraining due to the procedural 
difference. The influence of this variable was considered 
to be negligible due to the design of the study. Prior to 
each condition, each S was given as many practice trials as 
were required in order that he fully understood the 
instructions. Hence each S was not necessarily benefitting 
from the previous condition, but rather from the practice 
trials which introduced each condition. Since there was 
little evidence of either biased data or misclassified Ss 
due to the alteration OL the procedure £or the 


kindergarteners, the salience of this variable was 
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considered questionable, at best. 


Results of the explcratory investigations undertaken 
are relevant to the examination of the nature of the 
performance difference remaining between the P's and the 
NP's after interference with rehearsal in the IT condition. 
In order to determine if the Producers were superior to the 
Non-producers in memorial capabilities, two blocks of trials 
were presented to Ss under the Teaching procedure. Each 
block consisted of one sequence each of 5, 6, and 7 colors, 
rather than the previous 3, 4 and 5. The results appear in 
Figure 2. No statistical analysis was performed on the data 
since the reliability of the results of the Non-producers is 
uncertain, as only three §s are contained in that group, ail 
of them from kindergarten. The superiority of the Producers 
in handling these longer strings is quite apparent. This 
data was combined with the data from the T conditon on 
lengths 3, 4 and 5 and was plotted in Figure 3. It can be 
observed that the Producers tend to be able to recall longer 


strings of stimuli indicating superior retention capacity. 


Further supportive evidence of memorial differences was 
obtained from another exploratory manipulation involving the 
IT procedure, in which the length of the intratrial delay 
period (and hence the duration of the interference task) was 
manipulated. The sequence length was held constant at four 


items. The results of interfering with rehearsal for 0, Te 
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Figure 2 


Producers! and Non-Producers'! Recal] 
as a Function of Sequence Length. 
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Figure 3 


Producers! and Non-Producers' Recall] as a Function 
of Sequence Length (Combined Data). 
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20 and 30 seconds are shown in Figure 4. It should ke noted 
that no data was available for the Producers at 0 secs., but 
it was reasoned that the Producers could be assumed to be 
recalling at least at the level of the Base condition in the 
first part of the study (80.6%). In that condition, the Ss 
had to retain the sequence for 15 secs. before recalling. 
if the 5S can recall after a 15 second delay, then it does 
not seem unreasonable to assume that he could have recalled 
at least as well at 10 secs., 5 secs., or immediately, 


unless one preposes a mechanism which would increase the 
ability to recall correctly with time. The O-sec. recall 
condition is immediate recall with no intratrial task 


occuring. 


The data for 0 sec for the Non-producers in Figure 4 
was based on two Ss. The value expected from the Base 


condition in the first part of the study is also plotted. 


The reliability of these results is again in question 
due to the small N's (N = 10 for Producers, N = 5 for Non- 
producers). It could be cbserved from the trend of the data 
that the stimuli appear to be retained longer without 
rehearsal by the Producers than by the Non-producers. 
However, any conclusions based on the results of these 
exploratory manipulations are tentative at best, and further 


data is needed to clarify the questions involved. 
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Figure 4 


Producers' and Non-Producers' Recall as a Function 
of the Length of the Intra-trial Interference. 
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Pactual data. May indicate a mediational deficiency. 
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DISCUSSION 


The findings of Flavell et al. (1966), that the older 
a child the greater the probability that he will be 
classified as a Preducer on this sort of task, were 
replicated in the present study. It was also evident that 
verbal rehearsal was extremely facilitative in recalling the 
stimuli. Moreover this rehearsal was no less effective a 
mediator of color-sequence recall for younger children than 
for older children, which was also observed by Keeney et al. 
(1967) and Daehler, Horowitz, Wynns and Flavell (1969). In 
the present study, however, it was observed that the 
kindergarten NP's performance was somewhat lower than that 
of the other groups within the Teaching condition. While 
increased from the Base trials, the fact that these Ss 
required more prodding to continue rehearsal and that their 
performance was below that of the others, suggests that some 
additional factor may ke present. In the Keeney et al. 
study, the Non-producers used in the teaching condition were 
all first graders, whereas in the present study this group 
consisted of kindergarteners. When the kindergarteners were 
excluded from the analysis, the two experiments were found 
to have produced equivalent results. This suggests that the 
NP kindergarteners may also have a mediational deficiency. 


Further support for this notion can be derived from the 


immediate recall data cf three kindergarteners in the 
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exploratory study involving different intervals of 
interference before recall. These three Ss were unable to 
recali ts coreectly,;on, .allitpials, including) whensrecallivas 
immediate. While these latter cases may be extreme, they 
nevertheless suggest a problem. Keeney et al. reported not 
having to give any more prods to their Non-producers than 
their Producers in order to keep them rehearsing. While no 
data was collected in the present study on this point, it 
appeared to E that most of the NP kindergarteners needed 
excesSive prodding (almcst continuous in some cases) to 
continue rehearsing audibly. Kendler, Kendler and Wells 
(1960) indicated that kindergarten may be the approximate 
age at which children progress from mediated to unmediated 
behavicr. Luria (1961) claimed to have shown that there is 
a stage at which S's  self-commands fail to regulate his 
motor actions (Jarvis, 1963 called these results into 
question in a later study). In light of these findings, it 
may well be that the kindergarten Ss in the Teaching 
condition of this study were not yet mediationally 
competent, and this could account for their performance. An 
indication of the plausibility of this argument was that in 
several cases, after rehearsing a sequence correctly, an § 
would recite the colors correctly while picking out one or 


more incorrect blocks and arranging them in front of hin. 


The Teaching conditicn appeared to be very easy for the 
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Producers, the grade fours in particular. Many of them 
engaged in considerable extraneous activity such as 
examining the apparatus, looking around the room, etc. 
while they rehearsed the sequences. This was more prevalent 
at® lengthss*3> and? 4°°and “was? less the “cadse*tatelength+5, 
possibly indicating that it was not really a challenge for 
them to remember the shorter lengths. The fact that the 
younger’*Ss;, ‘particularly the Non-producers, had to 
concentrate extensively might be interpreted as reflecting a 
greater? memorial” “capability? on*the part’ of*®the older Ss. 
That the older Ss seemed to be concentrating more on the 
length 5 sequences may be interpreted as reflecting more of 
a challenge to them. In fact the length 5 sequences 
approaches what Flavell et al. (1970) found to be the mean 


actual object span for fotrth graders (5.50 items). 


It is of interest to note that when Ss were asked after 
the study whether they thcught the Base or the Teaching 
condition was easier, nearly all Ss reported that not only 
was the Base conditicn easier, but they felt that they had 
done better in that condition. The Non-producers were the 
most adamant about this, even though they clearly did better 
in the Teaching condition. (Of course, they had no actual 
knowledge of their results since no feedback was given to 


them.) 


Several Producers reported that the reason they felt 
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47 
that they had recalled better in the Base condition was that 
the forced overt verbalizations in the Teaching ccndition 
sometimes confused them. The confusion resulted from their 
either getting "tongue-twisted" on certain sequences or from 
the verbalizations altering their rate of covert rehearsal. 
This appears to be analogous to interference and tends to 
corroborate evidence by Murray (1967) and Hagen and Kingsley 
(1968) which indicated that forced verbal rehearsal in Ss 
Mature enough to rehearse efficiently (covertly or semi- 


covertly) may serve to interfere with later recall. 


Contrary to predictions based on the production 
deficiency hypothesis alone, when rehearsal during the 
intra-trial delay period was interfered with, the Producers 
performance did not decrease to the level of the Non- 
producers. One possibility for explainig these results is 
that the interference task did not entirely prevent 
rehearsal during the delay period or, possibly, that the two 
different interference tasks were not equivalent. The 
interference tasks were designed based on recommendations 
from the children's teachers: both involved skills which the 
children were just developing in their curricula. The 
counting task for the third and fourth graders, for example, 
was felt by their teachers to be very challenging, but 
something the clder children could do with effort. In both 


tasks the subjects were told to work as fast as possible and 
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48 
that their progress would be recorded. Inasmuch as the 
intent was to prevent overt verbal rehearsal of the items, 
the tasks were successful. The #pessibility® Sof **covert 
rehearsal, on the other hand, is always a recurrent issue. 
Concerning this, several times throughout the IT condition, 
after an S arranged the blocks, E expressed "amazement" at 
s's ability to perform this task through the interference 
and asked (Similarly to the Base condition) how S could ever 
remember the colors. The majority of the children said that 
they did not know, even those who had reported covert 
rehearsal previously. Some of the children offered 
explanations, none of which reflected covert rehearsal. 
Some of the younger Ss (grades K and one) indicated, "I 
don't know, I just ‘membered them: my mind connected them to 
my brain!" Another reported, "I put them in my ‘'membring 
cap before (I do the cards) and then take them out." When 
asked! 2Pietheyretried® to* *say?«the colors during the 
interference, ncne of them reported affirmatively. Several 
of the older Ss indicated that they rehearse a sequence 
"real good" while it is being presented, and then try to 
think back to it at recall. Two of the older Ss and one of 
the younger ones reported using a mnemonic device (e.g., the 
colors of their clothes) to help them remember. Eut even 
the mnemonic-users reported not being able to rehearse 
covertly during the delay. The use of mnemonics, more 


thorough rehearsal, and a "'membring cap" all reflect a 
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49 
knowledge on the part of the SS* that. they’ hadeto de 
something te "get across" the interference period. Alleegot 
these techniques seem designed to store the information in 
Short-term memory as well as possible in the hopes that at 
recall they could still retrieve it. Thas] /notaons oF 
bridging the interference period, as well as the Ss' own 
reports, indicate the efficiency of the interfering tasks 
with beth overt and covert rehearsal. The jonly «Satwhe 
reported covert rehearsal was a fourth grader in the pilot 
study. However, the interference task utilized in this case 
was the one later restricted to the kindergarteners and 
first graders -- the picture naming task. She was able to 
name a card and then recite a color in the sequence covertly 
before the next card (e.g., man (out loud), blue (silently), 
bear (out loud), green (Silently), etc.). However, when the 
other task, counting by threes, was introduced, she was no 


longer able te rehearse ccvertly. 


A second explanaticn for the remaining performance 
difference between the Ps and the NPs in the IT condition 
centers on the theoretical basis for the alternative 
hypothesis. As indicated above, Flavell et al. (1970) 
found that there is a developmental increase in the memory 
span of subjects from kindergarten through grade four. This 
increase coincides with the observed increase in the 


proportion of children who are classified as Producers. It 
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50 
may well be, then, that these factors were confounded in 
previous studies, and the IT condition in the present study 
served to divorce them. The difference in the mean maximum 
length successfully recalled by Producers over Non-~producers 
reflects the confounding of these factors as well. There is 
little doubt that the production deficiency hypothesis can 
account for the data of the Base and Teaching conditions. 
However, it becomes clear that there is at least another 
factor differentiating the twce groups when the effects of 
the production deficiency are equalized through 
interference. It is evident that not only are the Non- 
producers remembering fewer sequences in the Base condition, 
but the sequences they are recalling are the shortest ones. 
If the Flavell et al. (1970) study is considered, one would 
predict that the Non-producers! (which consist entirely of 
kindergarteners and first graders) mean maximum sequence 
should be between 3-4 items. The mean observed was just 
under three. Thus it may have been that in the Base 
condition the Non-producers were not even able to retain the 
longer sequences in order to rehearse them, whereas the 
older Ss were able to do both. In fact the difference, 
which disappears in the Teaching condition, was found to 
reappear if the length of the sequences is increased to 6 
and 7 items. This is clearly indicative of a quantitative 


difference between the grcups. 
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As in the Flavell et al. study: the older children in 

this Study seemed more knowledgeable about their own 
memorial capabilities than the younger Ss. This is 
indicated by the number of Producers who tried to rehearse 
“real good" prior to the imposition of the interference 
task. This implies a conscious knowledge that they will 


have to compensate for the lack cf rehearsal time in order 


to recall at a later time. 


It 1s quite evident that the two factors -- production 
deficiency and memorial deficiency -- are at least 
correlated in terms of developmental trends regarding the 
effect they have on performance. Other factors may be 
correlated with them ag well. However, the overriding 
consideration involves the purpose of the child's use of the 
verbal rehearsal strategy. These detectable differences nay 
only be, as it were, the tip of the iceberg. A great deal 
of research has been focused on various rehearsal strategies 
in adults, with primary emphasis being placed on the role of 
rehearsal in transferring information from short-term to 
long-term memory. For example, Atkinson and Shiffrin (1968) 
suggested that whenever an item is rehearsed, it is retained 
in the short-term store and some information about it is 
toransfenred sintooelong-tern, stoke. The verbal rehearsal 
engaged in by the Ss in the present study can be interpreted 


as one type gL rehearsal strategy. The repeated 
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verbalizations serve to increase the probability that the 
information remains active in short-term memory and enters 


the long-term store. 


In this frame of reference, then, both the production 
deficiency and the memorial deficiency of the Non-froducers 
are simply ccrreleated to and indicative of an encoding 
deficiency. fhe deficiency in the overt production and 
rehearsal of the labels is thus interpreted as a 
manifestation of an earlier stage in the development of the 
encoding process. When the NPs are placed in the Teaching 
condition, the information is kept active in short-term 
memory so that at the time of recall, they can easily 
retrieve it from SIM. When the Producers try to compress 
more rehearsal into the five seconds in which the last 
stimulus item is exposed (and hence before the interference 
task commences) , what they accomplish is additional 
activation of the information in STM, so that when the 
interference task is completed they can still retrieve the 
information. The fact that not all the Producers engage in 
the rapid rehearsal, but can nonetheless accurately recall, 
may indicate that there is a concomitant quantitative change 
in the duraticn for which SIM can retain information without 
rehearsal. One would expext, then, that if the intra-trial 
interference period were extended, that the Preducers' 


performance wculd decrease, but at a slower rate than the 
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53 
Non-producers'*. Phis, in fact, was observed in the 


exploratory study. 


If these deficiencies are reduced to deficiencies in 
encoding, then many guestions arise. How extensive is the 
encoding deficiency and what processes are affected ky it? 
For example, is the deficiency centered on the retention of 
IntOrmasionsAneSsSTM,4 O©y, doecGesit, affect. theastransters sot 
information from STM to LIM? Children are clearly capable 
of remembering many things for both a short and a long 
period of time. What sorts of information are affected: is 
the deficiency indigenous only to this type of task cr is it 
more generalized? What other cognitive faculties, if any, 
develop synchronous with an encoding proficiency? Further 
research is clearly needed to develop this aspect of 


cognitive development. 
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APPENDIX | 


Exact Color Sequences Utilized 


Main Study 
Practice: 0.6 ew 
Base Trials: 
Block 1% G, W, R, Sceho eos 
Block: 10: BiN ene Geto oy a Oe 
Teach or IT Trials: 
Block |: Beets Pan’, Pets Beco G. 
Block }1: Ye Oe Re OW a re tees 
Exploratory Studies 
Practice: 0, B, W 
Base Trials: G, W, R Bee lseltee VeuG rahe Gu. b 
Varying Intervals: 
Block 1: B, G, W Poet hk GEePe 
Block I]: Wee scre ete G, W, B, oO Wie 
Varying Lengths: 
Block |: Bee Peat cGe Ge RoW; Poo 
Blocked: Be Peery eWe oR Ree Geew 6. eB; 
Code 
Y = Yellow 
0 = Orange 
R = Red 
G = Green 
B = Blue 
P = Purple 
W = White 
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APPENDIX 1] 
# of Trials of Correct Recall 


Grade K 


Non-Producers 


Mediators 
on Base Trials Teach Int. Task Observed Reported 
] 1 4 N N 
2 3 0 N N 
1 h N N 
10 “4 0 N N 
25 | 3 N N 
=X 8 1] 0 
N a 3 2 
X 1.6 Say 0.0 
MAX/S 6 6 6 
(N x MAX) MAX ' 
TOTAL TRIALS 30 18 iy 
PER CENT 8/30=26.7. 11/18=61 0/12=0.0 
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APPENDIX 11 (continued): 


NonePredicerss 


Mediators 
_S# Base Trials Teach Int. Task Observed Reported 
8 0 2 N N 
9 0 6 N N 
1] 0 o N N 
13 0 5 N N 
16 | 3 N N 
15 | 0 N N 
17 0 5 N N 
18 0 ) N N 
19 0 4 N N 
20 0 N N 
24 0 N N 
25 .) k N N 
ZX 2 30 2 
N 12 7 2 
x Oy 3 0.4 
MAX/S 3 6 6 
MAX. TOTAL 36 42 30 


PER CENT 2/36= 5.6 30/42= 7.14 2/30= 6.7 


fonty 3 base trials were administered per subject (see procedure for 
details). 


Totals for All Non-Producers 


=X 10 Ky 2 
N 17 10 Z 
x “59 - A, 07.29 
MAX/S = 6 6 
MAX. TOTAL = 60 42 


TOTAL PER CENT 11.8 68.3 4.8 
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APPENDIX I! (continued) : 29. 


# Of Trials of Correct Recall 
Grade K 


Producers 


Mediators 
S# Base Trials Teach Int. Task Observed Reported 


5 4 3 ./ N oe 
Ze 5 0 ¥ N e 
EX 9 3 
N 2 2 
x 45 1.5 
MAX/S 6 6 
(N x MAX) 
MAX. TOTAL 12 12 
PER CENT 9/12.= 75 3/12 =825 


“Mediators observed but not unequivocally reported 
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APPENDIX 11 (continued): 


# of Trials of Correct Recall 


Grade ] 
Producers 
soe Base Trials Teach ints. lask 
3 - 5 
4 5 5 
6 hk 6 
9 3 0 
13 k 1 
x 20 16 | 
N a 3 2 
x a) 5.3 0.5 
MAX/S 6 6 6 
(N x MAX) MAX 
TOTAL TRIALS 30 18 ae 
PER CENT 20/30=66.7 16/18=88.9 1/12=.837 


Non-Producers 


S# Base Trials Teach Int. Task 


| ] 5 
2 1 5 
20 0 3 
21 2. 6 
23 2 6 
24h 1 6 
10 2 0 
1] ] 0 
12 0 0 
14 2 1 
15 1 1 
16 1 0 
ag 0 h 
ox 14 a5 2 
N 13 7 6 
| X 1.04 5.0 0.3 
MAX/S 6 6 6 
(N x MAX) MAX 
TOTAL TRIALS 78 42 36 


PER CENT 14/78=17.9 35/42=83.4 2/36=5.6 


“Mediators reported but not observed 


“Marginal ly classified as a producer 


Mediators 

Observed Reported 

Y tf 

N Y a 

v4 y 

x Y c 

N Y ac 

Mediators 
Observed Reported 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 

N N 
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APPENDIX I1 (continued) : 


4" oF Trials of Correct Recall 


Grade 3 
Producers 
Mediators 
S# Base Trials Teach itealasik Observed Reported 
] 6 1 y Y 
ra 5 5 Y Y 
3 6 h Me yy, 
4 5 4 Y Y 
5 5 3 N vos 
6 3 5 N Y “ac 
7 6 2 N Yara 
8 5 6 y Y 
9 6 2 4 Ne 
10 5 4 4 
1] h 1 Y Y 
12 3 5 N y) sac 
he 6 0 x ¥. 
14 4 5 N Yo 3 
15 0 Y Y 
16 3 6 Y Y 
in hy 0 N Ya 
18 3 uN N ¥ @ac 
19 6 | Y ¢ 
20 k 5 Y Y 
z 92 50 14 
N 20 10 10 
x 4.6 520 124 
MAX/S (6) (6) (6) 
(N x MAX) MAX 
TOTAL STRIALS) 120 60 60 


PER CENT 92/120=76.7 50/60=83.3 14/60=23.3 


Non-Producers 


None 


“Mediators reported but not observed 


“Marginally classified as a producer 
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APPENDIX 11 (continued): 


# of Trials of Correct Recall 
Grade 4 


Producers 


Mediators 
S# Base Trials Teach Int. Task Observed Reported 


caso). | oa pee Ee ee ieee eel ee eae 


1 4 h Y ps 
72 6 6 N im 
6 3 N come 
3 6 5 ¥, Y 
5 6 ] Y y 
6 5 5 Y Y 
7 h 3 N dato 
8 6 6 N ye Ne 
9 5 2 Y Y 
10 5 6 Y Y 
1] 5 2 Y Y 
iz 5 6 Y Nf 
13 6 2 Y vs 
14 6 6 N | ee) 
15 6 0 Y ms 
16 6 5 Y Y 
x 87 4S lg 
N 16 8 8 
x 5.4 5.6 ae | 

MAX/S (6) (6) (6) 

(N x MAX) MAX 
TOTAL TRIALS 96 48 


48 
PER CENT 87/96=90.6 45/48=93.8 17/48=35.4 


Non-Producers 


None 


b P : 
Used mnemonics in IT 


“Production reported but not observed 
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